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Inside . . . 

Exterior finishes on any building have to stand up to 
extreme conditions. In most cases, exterior materials 
are designed to be forgiving. Some, however, require 
more care. The greater use of synthetic stuccos 
recently highlights the need to do it properly. We 
review EIFS systems, and some of the issues of 
concern. 

Carpet staining is an irritant that points out how 
important it is to built it right. We review what may be 
causing the problem, and how to avoid it. 

Peter Moffat makes a case for the need to pay more 
attention to the air sealing of new houses. 

Other items include a report on the NAHB Builders’ 
Show; EMR/CANMET News presents updates on the 
B.C. Advanced House and the Maison Novtec; TRC 
news and more. 
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From the Publisher ... 

Aggressive sales, governed by the lowest price at all costs seems to be 
the way of doing business today. In the search to offer the cheapest price 
a fundamental principle has been forgotten; something that was high¬ 
lighted so delightfully in the movie 4 *Back to the Future ’ 5 with Michael 
J. Fox. What am I referring to? Customer service. 

The lack of customer service we see today has made it seem normal, 
which is why the service shown in the movie struck us as amusing. Yet 
the kind of service shown was common only a generation ago. You only 
have to go shopping in any mall these days to see how little service there 
is. You may be able to accept less service in a retail environment where 
you can touch and feel the items before buying them, and most items are 
identical. 

Yet there are many products we use today that can’t be just picked up 
off the warehouse floor and installed without that extra back-up service. 
Remember the first computer you bought? You just plugged it in and 
could use instantly, right? (Well, if you are a naturally bom hacker you 
could, but most of us aren't, and were lost for a long time). I ’ ve heard that 
in some areas in the US furnaces are being sold at cash-and-carry 
building materials. Any bets what kind of back-up or technical service 
will be available to purchasers? 

How much help have you received from your suppliers lately? I 
suspect that many of you continue to deal with some businesses even if 
they are more expensive simply because they offer good service, going 
that extra step, being able to answer technical questions, or whatever. 

The non-existent customer service from suppliers came to light 
recently as I was following up with a customer for whom I had designed 
their new home. The heating system, a high efficiency gas fired boiler 
that also provides hot water, wasn’t working. We discovered that the flue 
was damaged, so that short circuiting supply air and flue gasses were 
shutting off the unit, as it was designed to do. In trying to fix the problem, 
the builder and the sub-trade were having trouble getting answers to 
technical questions about the unit from the supplier or the manufacturer. 

It seems the local supplier was quite happy to sell product, but was 
unable to provide back-up service. They had no information about the 
equipment they were selling. The builder had to make calls to the factory 
(in the USA) and even that was like a search for a needle in a haystack. 

Perhaps it s time to start rethinking how we do business. Let’s not 
forget the importance of customer service. 

— - 

Richard Kadulski 

Publisher 
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Exterior Insulation Finish Systems (EIFS) 


Problems, Causes and Solutions 

Stucco has been usedfor a long time . Recently synthetic stucco materials have 
become popular in North America since they were first introducedfrom Europe 
in the late 1960’s, and are now used both in low and high-rise constniction. 

Recently there have been many reports of problems with stucco finishes. In 
the eastern US many application are in litigation. In B.C., the New Home 
Warranty Program has launched an enquiry into stucco materials as a result of 
water leakage problems that are affecting many low rise housing projects. In 
most cases, the failures can be traced to poor detailing and installation of 
materials. 


Exterior insulation and finish system (or 
EIFS) is the generic description for acrylic 
stucco. It typically consists of plastic insula¬ 
tion board, glass fibre reinforcing mesh and 
synthetic stucco. Several manufacturers make 
the product and each has some product spe¬ 
cific variations. Builders will recognize them 
by their trades names, which include Dryvit, 
Preswitt, Insul/Crete and Swiss-Tex. 

EIFS originated in Germany after World 
War II. About 12 million square meters are 
installed every year. About 80 to 90% of all 
EIFS installed in Europe use expanded poly¬ 
styrene foam board, most placed directly 
over masonry or poured concrete substrate. 

Other than the use of new product formu¬ 
lations and insulations, EIFS has many of the 
basic characteristics of traditional stucco con¬ 
struction. The attraction of EIFS is the rela¬ 
tively low capital cost for installation - espe¬ 
cially in the case of larger multi family and 
multi story buildings (where conventional 
stucco may not even be practical), and the 
greater flex of the finish compared to the 
more brittle conventional cement stucco. 
Properly applied these products create a dura¬ 
ble and attractive finish and allow extra flex¬ 
ibility for decorative treatments. 

As all exterior materials, EIFS cladding 
must withstand wind loads, solar radiation, 
thermal and moisture movement as well as 
wind driven rain over a long period of time. 
Because the exterior surface .of a building 
sees severe environmental conditions, any 
flaws in workmanship, design or damage to 



Typical EIF System 

1 Finish coat 

2 Base coat 

3 Fibreglass or nylon mesh 

4 EPS board 

5 Sheathing 

exterior joints or surfaces may lead to loss of 
control over the movement of air, vapour and 
water. 

EIFS cladding are face sealed finishes. 
The exterior surface and joints must remain 
weather tight over the service life of the 
building so they require high levels of work¬ 
manship and maintenance. However, there is 
no consensus on the long term service life of 
EIFS. Durability seems to depend on the 
system design, workmanship and quality con¬ 
trol used during the construction process and 
maintenance over the life of the building. 


Known failures of EIFS are the result of 
either faulty installation (the vast majority) 
or faulty detailing. 

Warranties for EIFS are limited to materi¬ 
als only when applied according to the EIFS 
manufacturer’s directions on substrate ap¬ 
proved by the manufacturer. They are usually 
for 3 years and are limited to replacement of 
defective materials. Some EIFS manufactur¬ 
ers have training programs for the contractors 
who use their products and most supply con¬ 
sulting at the design and construction phases 
to ensure correct application of their prod¬ 
ucts. 

Home Warranty programs and building 
officials are trying to grapple with problems 
where there have been failures and new regu¬ 
lations have arisen as a result. However, 
there are no national standards for the correct 
application of EIFS. In France, a perform¬ 
ance standard has been developed for EIFS. 
The Ontario Ministry of Housing has pro¬ 
duced a Specification/Checklist for both pre¬ 
fabricated and field applied EIFS. 

EIFS Problems 

Moisture, primarily the wetting of the 
substrate and its subsequent softening, 
delamination or warping of the substrate, is 
the major contributor to EIFS failures. Typi¬ 
cal EIFS used in North America consists of 
expanded polystyrene foam insulation board 
applied to an exterior drywall sheathing. 
Common problems include: 

Separation of EPS board from 
its substrate. 

This can be caused by moisture on the 
substrate softening or delaminating gypsum 
board sheathing, expanding and warping of 
OSB or plywood sheathing, and corrosion of 
metal insulation board fasteners. Moisture 
gets on the substrate by rain exposure during 
construction; rain penetration of joints and 
cracks in the exterior of the EIFS; or conden¬ 
sation of interior moisture on the inside face 
of the substrate. 
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Bond failure of the adhesives can be caused 
by on-site changes of acrylic adhesive during 
construction (such as adding more cement, 
sand or water than specified); over-mixing of 
the adhesive; inadequate preparation of 
substrate; or freezing of the adhesive before 
proper set takes place. 

Curling of the expanded polystyrene board 
can be caused by the application of EPS board 
before it is fully cured or the rapid thermal 
cooling of the outside skin before the adhe¬ 
sive has set up. 

Cracks through finish and base 
coats 

Cracks in the acrylic finish will happen 
when it’s tensile strength is exceeded, and 
can be caused by differential expansion rates 
of the insulation board and the acrylic finish, 
shrinkage of the finishes when curing, or 
movement in the structure. Most of the cracks 
that happen over the face of EIFS panels are 
hair line cracks due to shrinkage that are 
controlled by the fibreglass reinforcing mesh. 



Delamination of drywall sheathing due 
to welting 

Visible cracks can happen where stresses 
are concentrated, such as around windows, at 
comers and in areas where the base coat is 
thicker. The larger cracks allow water pen¬ 
etration and are due to any of the following: 

- Thickening of base coat due to penetra¬ 
tion into a gap between insulation boards. 

- Thickening of the base coat at “v” joints 
placed in the foam for decorative reasons 

- Lack of reinforcing mesh 

- Base coat or finish coats applied too 
thinly 




Joint failure due to thickening of base 
coat causes stresses 


Avoiding Problems 

The best way to avoid stucco problems, 
EIFS or conventional, is to install it properly. 
This requires a good quality control, a strict 
adherence to manufacturer’s recommenda¬ 
tions and careful attention to detailing. We 
know that Murphy shows up on every job site, 
so if something can go wrong, it will. This is 
why many building systems have redundant 
elements. Canadian Building Digest #48 
(Requirements for Exterior Walls , first pub¬ 
lished in 1963), outlines the main require¬ 
ments for exterior walls. Key among these as 
the need to control heat flow, control air flow, 
control water vapour flow and control rain 
penetration. 


When applying these principles to wall 
cladding, the rain screen concept was de¬ 
scribed in Canadian Building Digest #40 
(Rain Penetration and its Control, 1963). It 
points out that il it is not conceivable that a 
building designer can prevent the exterior 
surface of a wall from getting wet nor that he 
can guarantee no openings will develop to 
permit the passage of water ..." 

The rain screen prevents the wetting of the 
wall or air barrier of the building by incorpo¬ 
rating an air chamber where the air pressure 
is always equal to the outside, thus stopping 
the driving forces for water penetration. This 
also makes it easier to handle cladding move¬ 
ments due to wetting and thermal stresses, 
not unlike traditional wood clapboard or shin¬ 
gle siding, which are very porous but effec¬ 
tive at presenting a weather barrier. 

Does this mean that stucco won’t work? 
Typically, stucco does not employ a rain 
screen, but instead it is a single element that 
relies on the exterior seal. However, by 
careful detailing, it can be installed as a rain 
screen. 

Exterior Insulation and Finish Sys¬ 
tems (EIFS) Problems, Causes and Solu¬ 
tions by Christopher Mattock prepar ed 
forCMHC 



Doing it right means proper attention to 
lapping of building paper and flashings 
to shed water when there is a failure. 
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Carpet Staining 


Staining of carpets along the wall, 
most commonly along the outside wall 
but also along some interior walls, has 
been encountered with increased fre¬ 
quency recently. The problem is com¬ 
pounded by the fact that the stains are 
impossible to remove. 

The popularity of light coloured car¬ 
pets has made the problem worse, as it has 
made the stains visible. We can’t insist 
that everyone use dark coloured carpets 
(on the theory that if you can’t see it, it’s 
not a problem). 

The stains are causing builders and the 
Warranty programs considerable concern, 
but there is no certainty about who is 
liable for this problem. 

How can we avoid the 
problem? What is causing 
the problem? 

Suggestions have been made that code 
requirements for sealing the building 
envelope have altered the air flow pat¬ 
terns in the house, resulting in the carpet 
fibres acting as a filter to airborne con¬ 
taminants. Polluted urban environments 
contribute to the problem, but fundamen¬ 
tally they are not the cause. 

The physics of the problem are that 
fine dust and dirt particles are being 
deposited on the carpet at air leakage 
points. Air leakage is driven by pressure 
differences from one part of the house to 
another or from outside to inside. The air 
movement is always from areas that are 
positively pressurized to areas that are 
under negative pressure. If the area is 
polluted, the air will carry the pollutant 
and deposit it on the carpet. Like a 
venturi tube, the air flow slows as it enters 
the large space, so any particles are de¬ 
posited. The concentrated air flows at 
some leakage points accentuate the stain¬ 
ing. 



The pressure differences can be caused 
by stack effect, or most commonly in 
houses with forced warm air heating sys¬ 
tems, by the leakage of air from leaky 
ducts. Forced warm air systems are sus¬ 
pect because the ducts in the basement or 
crawlspace can pressurize the space rela¬ 
tive to the rest of the house. The ducts 
usually are not sealed, (up to 30% air 
leakage is not uncommon) effectively 
pressurizing the crawlspace or basement. 



Concrete foundations add to the prob¬ 
lem as they give off moisture via 
capillarity which then picks up the pollut¬ 
ants in the positive areas and deposits 
them in the negative areas. The concrete 
should be sealed against capillarity. 

The stains can also be seen on the 
second floor, especially when you have a 
roof space next to an upper floor wall. 
The air passing under the wall plates 
moves exterior air inward, staining the 
carpets. Air can also leak at the rim joist 
which then enteres at interior walls. Infil¬ 
tration leakage will happen anywhere 
below the neutral pressure plain (typi¬ 
cally near the middle of the house). 

How can the staining be 
avoided? 

Much work remains to be done to 
investigate the issue and identify solu¬ 
tions. However, a number of suggestions 
can be made to reduce the problem. 

- Crawlspaces should have a relief vent 
to keep them in a negative pressure in 
relation to the rest of the house. The 
balance of the house should be kept at 
an even pressure. 

- Ducts should be sealed, especially if 
they run in a crawlspace. 

- Penetrations in the envelope should 
be air sealed. 

- Airsealing of the house should be 
more carefully done. 

Anyone who has encountered these 
problems, or has some thoughts on the 
issue, should contact the CHBA-TRC 
as a detailed investigation is being 
planned. 
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The Bermuda Triangle: 

Airtightness, Ventilation, and Insulation 

Peter Mojfat 

In the last issue of Solplan Review (Jan/93), M. Swinton and J. Reardon 
examined the potential for energy efficiency in new houses resulting from 
improvements in airtightness. These two NRC researchers concluded that little 
potential exists, given the low efficiency obtained from current ventilation 
practices. They argued that if wefurther tighten our housesfor reasons ofenergy 
efficiency, we will need to ventilate our houses at higher rates to maintain air 
quality, for a net zero gain. 

I contend that Swinton and Reardon are wrong, especially for B.C. houses, but 
also for other Canadian locations. In fact, reducing air leakage in the leakiest 
new houses is probably the single greatest opportunity for cost effective energy 
reductions in Canadian housing. And I believe that it is both necessary and 
practical to include a minimum airtightness standard in the soon-to-be-released 
National Energy Code. But first let me begin with a return trip to the territory 
where Swinton and Reardon got lost - the Bermuda Triangle of Airtightness, 
Ventilation, and Insulation. 


Misconceptions 

The easiest way to get lost is to define 
a typical new Canadian house based on 
the average measured airtightness statis¬ 
tics while ignoring the range and total 
number of houses. It is better to model a 
series of housing archetypes, including 
some tight and some leaky houses, as we 
would find in the real world. The number 
of houses represented by each archetype 
should correspond with projected growth 
rates for the housing stock. This ap¬ 
proach would reveal the potential for 
savings within the very large numbers of 
houses which lie far on the leaky side of 
average. Swinton and Reardon paid no 
attention to the range of housing airtight¬ 
ness values or the very different growth 
rates seen across the country. Manitoba 
and Saskatchewan, with virtually zero 
growth, had almost as many houses in¬ 
cluded in the NRC study as Ontario, 
where 36% of housing starts exist. B.C., 
which accounted for 25% of all housing 
starts was treated as an airtightness 
anomaly. 


The B.C. Experience 

Rather than being considered an 
anomaly the B.C. experience offers valu¬ 
able lessons for anyone trying to reduce 
energy consumption in new housing. 

The airtightness requirements of the 
National Building code have been en¬ 
forced much more rigorously in B.C. 
than in other parts of the country since 
1987. As well, the ventilation section of 
our building code has required some 
amount of balanced and continuous me¬ 
chanical ventilation in all houses since 
1989. In 1992B.C. introduced minimum 
insulation levels into the provincial build¬ 
ing code for the purpose of conserving 
energy. They are now in the process of 
increasing those minimum insulation re¬ 
quirements, based upon a lifecycle cost 
analysis. So what is to be learned from 
all this activity? Why, despite the sys¬ 
tems approach to airtightness, ventilation 
and insulation, have B.C. houses remained 
as leaky as ever? 


Airtightness 

First, we need to clarify why our houses 
leak the way they do. The average meas¬ 
ured airtightness of B.C. houses in the 
1989 NRC survey was over 6.0 ACH @ 
50 Pa, with some well above 10. The 
simple explanation for these West coast 
sieves, is that unlike most other parts of 
Canada, B.C. coastal housing is built 
mostly above ground. When this is 
combined with the other prominent fea¬ 
tures of coastal housing, a recipe for a 
leaky house is created: irregular housing 
shapes, with the highest square footage in 
the country, a high ratio of glazing 
(including skylights) to total envelope, 
twice the number of fireplaces than the 
Canadian average, forced air ducting lo¬ 
cated outside the heated envelope, heated 
crawl spaces with leaky vents, local manu- 
facturing of low cost, loose fitting 
aluminum windows. 

Just as important is the lack of con¬ 
sumer feedback. The builder who sells a 
leaky house doesn’t lose customers. The 
house may be uncomfortable, but unlike 
Winnipeg, the occupants won’t turn blue. 
The B.C. home owner can easily end up 
paying the same heating bill as their 
cousins in Edmonton, but surprisingly no 
one seems to think this is odd. 

I contend that if a southern Ontario 
builder constructed a Vancouver style 
house, the house would be no tighter than 
the average new home in B.C. Thus, 
building styles and market forces, not 
building skills, explain much of the dif¬ 
ference between houses in B.C. and else¬ 
where in Canada. 

So why didn’t the enforcement of the 
1985 National Building Code airtight¬ 
ness requirements do the job? Three 
reasons: use of inappropriate materials 
and techniques, a too-subtle approach 
that focused only on sealing penetrations 
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into cavities, and a reliance on a prescrip¬ 
tive standard with verification by visual 
inspections. 

Builders in B.C. have been spending 
an estimated $300 extra per house on air 
sealing since 1987. Acoustical sealant, 6 
mil poly, and the red air barrier tape are 
being used in most spec houses. Unfor¬ 
tunately neither insulators nor inspectors 
were trained in these new air sealing 
procedures. Beads of acoustical sealant 
are so thinly applied that they dry out and 
are ineffective. Acoustical sealant is 
being applied in locations that are perma¬ 
nently exposed to air, against manufac¬ 
turers instructions. Where polyethylene 
has a structural backing the inspectors 
require only a 4 inch overlap, with no 
sealant. (This would be an acceptable 
practice for a moisture barrier, perhaps, 
but is ludicrous for poly used as an air 
barrier.) Polypans are stapled, cutup, and 
left to leak. 

By focusing on cavity penetration 
routes all non-cavity air leaks have been 
ignored. For example, the some¬ 
times a large crack between the 
bottom sill of exterior walls and 
the subfloor is not considered a 
cavity so it is not being sealed. The 
subsequent leakage through the 
floor crack has resulted in a loss of 
comfort and energy efficiency, as 
well as staining of light coloured 
carpets, a problem that is becoming a 
nightmare for the B.C. flooring industry. 

A visual inspection of the air sealing 
measures confirms that materials are in 
place. When the municipal inspection is 
complete and the insulator leaves the 
house, the drywaller destroys with his 
knife the little that may have been achieved 
by the insulator’s poor techniques and 
materials. One only has to watch an 
average B.C. drywaller at work to appre¬ 
ciate their total lack of concern for the 
integrity of an air barrier. 

In retrospect, it is not surprising that 
the net effect of code prescribed air seal¬ 
ing has been a lot of sound and fury, 
signifying nothing. And yet the drama 
has contributed to a much different per¬ 


ception of airtightness by the housing 
industry. Building officials, builders, 
homeowners and salespersons are fre¬ 
quently convinced that our new houses 
are now airtight. This misconception 
about airtightness has provided a conven¬ 
ient explanation for a whole raft of prob¬ 
lems in new houses, and is leading to 
inappropriate investments in both venti¬ 
lation and insulation. 

Hyper-Ventilation 

New houses in B.C. are being hyper 
ventilated because airtightness is per¬ 
ceived as the cause of air quality and 
moisture problems. However, moisture 
problems in particular are not unique to 
new or tight homes. Mold growth, rot¬ 
ting floor joists in crawl spaces, damaged 
windows sills, painting problems in bath¬ 
rooms, musty odors are all too prevalent 
even in houses with 20 ACH @ 50 Pa. 


The Ventilation section of the B.C. 
Building Code requires some balanced 
and continuous mechanical ventilation. 
The most typical application in forced air 
houses is the connection of a fresh air duct 
to the return air plenum. Dehumidistats 
are wired to turn on a quiet, powerful 
bathroom fan and the furnace recirculation 
blower. This system is an excellent low 
cost solution for tight houses, especially 
in the warmer coastal areas. Unfortu¬ 
nately, the addition of exhaust fans with 
poorly fitting dampers and the make-up 
combustion air ducts directly connected 
to the return air plenums is making houses 
hyper-ventilated. 


I find the most glaring example of 
hyper-ventilation is when houses in the 4 
to 10 ACH @ 50 Pa range are built with 
HRV systems. The majority of air change 
in these houses will by-pass the heat 
exchanger, making the HRV uneconomic. 
Misguided home buyers spend $3000 on 
an HRV, without bothering to confirm 
that the house is tight enough to benefit. 

HRVs are an excellent system for ven¬ 
tilating a tight house. Unfortunately the 
HRV has become an over-all fix for poor 
drainage, lack of a well designed mois¬ 
ture barrier under slabs, lack of a 
recirculation systems in radiantly heated 
houses, and lack of insulated, thermally 
broken window frames. Even poor air 
quality in master bedrooms, a common 
concern with HRV purchasers, is better 
addressed through recirculation of air 
unless the house is built extremely air¬ 
tight. 

Insulation Mania 

In B.C. minimum insulation re¬ 
quirements have been introduced 
into the local Building Code before 
airtightness has been properly ad¬ 
dressed. A Technical Advisory 
Committee (TAC) to the Building 
Standards Branch is using life cycle 
cost analysis to determine the opti¬ 
mum insulation levels for new 
houses. This analysis has virtually 
ignored infiltration and exfiltration. Part 
of the problem is with the HOT2000 heat 
loss program which the TAC used to 
model energy use in the typical new B.C. 
house. The natural infiltration model in 
this program is crude and consistently 
underestimates air leakage by a factor of 
two or more. (I understand a new model 
is in the works.) 

Where models have failed to show the 
potential for air leakage control, field 
measurementshave succeeded. Five typi¬ 
cal new houses in B.C. were tested for 
natural infiltration during the 1989 Air¬ 
tightness Survey conducted for NRC ( 
the same study used by Swinton and 
Reardon to establish average air leakage 


. . . the net effect of code prescribed air 
sealing has been a lot of sound and 
fury, signifying nothing. 
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rates). The air change values were based 
on door fan tests, but the five houses 
referred to here were also tested with 
tracer gas to measure the air change under 
natural weather forces. The tests were 
conducted in late March, when outdoor 
temperatures were fairly mild, in the 9oC 
range. Yet the actual air flow through 
these five house was enormous, averag¬ 
ing 100 L/s over the one week test period. 
W ith this kind of air flow occurring, extra 
insulation is about as good as putting on 
a second down coat when someone is 
blasting masses of frozen air up your pant 
leg. 

Hopefully the TAC will repeat its 
analysis and use the AIM2 infiltration 
model developed by Wilson at the Uni¬ 
versity of Alberta. The model achieves a 
much higher accuracy by separately 
modeling chimneys and creating an in¬ 
teraction term between stack and wind 
effects. These factors are particularly 
important for B.C. houses which have an 
average of 2.5 fire places per house, a 
furnace chimney, and mandatory bath¬ 
room fans often venting through the roof. 

Airtightness Testing: Where 
there is a will there’s a way 

Hyper Ventilation and Insulation Ma¬ 
nia can only be corrected by introducing 
a minimum airtightness standard that 
would be enforced by performance tests. 
The B.C. experience has shown the folly 
ofrelying on prescriptive codesand visual 
inspections. A performance test is not a 
new idea and is currently the practice 
followed in the R2000 program. 

Builders as a group have strongly re¬ 
sisted suggestions that all new houses be 
performance tested. The usual concerns 
are with increased costs of construction, 
complexity of equipment and procedures, 
responsibility for airtightness, and regu¬ 
lation of tests. I believe all of these 
barriers can be overcome, with a bit of 
creative planning. The benefits of a 
performance test clearly out weighs the 
cost, as I believe the B.C. experience 
proves. 


Cost and Complexity: 

It is time to redesign the test equip¬ 
ment and procedures used for airtight¬ 
ness testing. The sophisticated and accu¬ 
rate CGSB procedure, used by the R2000 
program, is more accurate than neces¬ 
sary. A couple of choices exist for sim¬ 
plifying the CGSB test equipment and 
procedures. 

One proven option is to use the Air test 
used by the B.C. Hydro Power Smart 
Home Improvements Program. A single 
flow measurement is taken at negative 20 
Pa. The operator uses a single pressure 
gauge for reading both house and fan 
pressure. The leakage of the house is 
determined from a look-up chart. Stand¬ 
ards are specified in leakage areas, so no 
one needs to work out the volume of the 
house. In fact, no calculations are re¬ 
quired at all. 

Another option is the ELA tester, an 
approach invented by Sheltair Scientific, 
that is even easier than the Power Smart 
Test, and yet as accurate as the CGSB 
test. 

Unlike the CGSB test, the Power Smart 
Air test does not require the sealing of 
flues, ventilation systems, or combustion 
and make-up air ducts. This simplified 
set-up saves time, and is more appropri¬ 
ate for rating how the house performs 
under normal operating conditions. In 
B.C. there are now over 30 of these 
simplified door fans in the hands of insu¬ 
lation contractors doing retrofit work on 
electrically heated houses. The equip¬ 
ment is in daily use and is proven to be 
within the skill levels of the tradesmen, 
who are given a simple video tape course 
and manual. 

Responsibility and Quality 
Control: 

The Plumbing Code offers an excel¬ 
lent precedent for performance testing of 
systems that can not be visually inspected. 
The plumber is responsible for setting up 
a 24 hour pressure test for water lines, 
and then calls for an inspection by the 
municipality. The municipal inspector 


attends the tests to verify the results. The 
builder is only indirectly involved with 
the test. In essence, the plumber is con¬ 
tracted not only to install the plumbing, 
but also to obtain the approvals required 
by the plumbing code. 

The logical choice for a trade that can 
become responsible for airtightness of 
houses is the insulator. It is the insulator 
who should obtain the approvals, and 
demonstrate that the house meets the 
minimum airtightness standard of the 
Energy Code. 

Conclusion 

The path out of the Bermuda Triangle 
of Airtightness, Ventilation, and Insula¬ 
tion is to include a minimum airtightness 
standard in the Energy Code. 

The lessons from B.C. show that rely¬ 
ing on a prescriptive code for air leakage 
control is disastrous. In B.C. it has cre¬ 
ated a misconception that houses are 
tight, lead to new houses being hyper 
ventilated, and placed minimum insula¬ 
tion levels in the code before minimum 
airtightness levels. For B.C. and other 
communities in Canada, mandating a sim¬ 
plified airtightness test procedure is the 
only way to achieve the enormous poten¬ 
tial for energy savings in the leakiest 
houses. 

The Swinton and Reardon study is 
crucial, because these two individuals 
have a major influence on the content of 
the National Energy Code. If their wrong 
conclusions are allowed to stand, the 
same mistakes made in B.C. will be re¬ 
peated at the national level. 

Peter Moffatt is a building science 
research consultant working for Sheltair 
Scientific Ltd. As part of his research 
work at Sheltair , he recently investigated 
the long term potentialfor reducing energy 
consumption in the residential sector of 
British Columbia. 


HOT 2000 (v 6.0) 

USERS: 

Data Input Forms 

(Version 6.) Now available! 

You know that the program requires 
lots of input information. You can 
save time, improve accuracy, and 
have a neat record of all the inputs 
when you use ou Data Input Sheet. 

The form is a 4 page (814"x11 M for¬ 
mat) single sheet with space to note 
all inputs required by HOT 2000 v 6. 

Blanks are laid out in the sequence 
in which they appear when you enter 
data, so you no longer have to search 
through your take-off sheets to look 
for the figures you need. 

The form also helps you check that 
you have all the information that’s 
needed. 

25 copies $20.00; 

100 copies $60.00 

(Canadian orders please don't forget to add 7% 
GST; B.C. residents add 6% Provincial tax also) 


The Drawing-Room Graphic 
Services Ltd. 

Box 86627, 

North Vancouver, B.C. V7L 4L2 


NEXT ISSUE: 

A special Anniversary issue 
of SOLPLAN REVIEW. 

A look back over the last 50 
issues, the changes in build¬ 
ing technology, regulations, 
and subjects covered, as well 
as the latest news and infor¬ 
mation about housing technol¬ 
ogy research and develop¬ 
ments. 
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SOLPLAN REVIEW is an independent Canadian Journal published 
6 times per year to provide news, technical details, new product 
information, insights and commentary on developments covering all 
aspects of building science and energy efficient building practice for 
new and retrofit residential construction. 

SOLPLAN REVIEW serves the needs of professionals and 
interested lay persons. Technical information is presented in a clear, 
concise manner, without resorting to jargon. As an independent 
subscription supported publication, we rely on the support of our 
readers. If you are seeing this journal for the first time, and find it 
valuable, why not ensure you don’t miss any copies. Subscribe today! 

YES, I WANT TO SUBSCRIBE TO SOLPLAN REVIEW 
In Canada: 

1 year: $40.66 ($38.00 + 2.66 GST) 2 years: 77.04 ($72.00 + 5.04 GST) 
USA and other foreign: (in US funds) 

1 year $46.00 per year 2 years:$ 88.00 

payment enclosed please bill us P.O. #_ 

Carge to credit card: 

VISA MASTERCARD AMERICAN EXPRESS 

Card Number:_Exp. date:_ 

Signature_ 

Name:_ 

Address:_ 


Post code: 


the drawing-room graphics services ltd. 
box 86627 north Vancouver, b.c. v7l 412 
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THEBOOKSHELF 

A selection of books that will be of interest to our 
readers. Price and availability subject to change without notice. 
All orders shipped by bookpost. Please add $0.85 per book for 
postage and handling ($3.00 max. per order); 
outside Canada: $1.75 per book ($6.00 max. per order). 

Canadian orders please don’t forget to add 7% GST 



THE HOME WATER SUPPLY How 
to Find, Filter, Store & Conserve It by 

Stu Campbell A handy reference for those looking to 
install or manage an independent water system. $ 

22.95 


FLOWER GARDEN PROBLEM 

SOLVERbyJeffand Liz Ball. An excellent gardening 
reference for selecting, propagating, caring for and 
enjoying your garden without chemicals. $ 33.95 

RODALE’S CHEMICAL-FREE YARD & 

GARDEN An expert guide to chemical free 
gardening. Includes many proven natural remedies to 
common gardening problems, including insect, disease 

and weed control. $ 32.95 

NONTOXIC, NATURAL, & 
EARTHWISE by Debra Lynn Dadd A 
reference manual on how to identify products that 
are safe and non-toxic. Contains a list of healthful 
products on the market, how to rate products, and 
suggestions for non-toxic home-made alternatives. 

$17.95 


YOUR HOME, YOUR HEALTH, AND 
WELL BEING 



by David Rousseau, W.J. Rea, Jean Enwright. What 
you can do to design or renovate your house or 
apartment to be free of out¬ 
door and indoor pollution. By 
knowing what pollutants affect 
our homes, and applying care¬ 
fully explained step-by-step so¬ 
lution, dwelling can be trans¬ 
formed into healthy, quiet clean 
pleasant places. A special de¬ 
tailed section gives recommen¬ 
dations for those with environ¬ 
mental sensitive 


$19.95 


Rodale's Book of PRACTICAL FOR¬ 
MULAS Easy to make, easy to use recipes for 
hundreds of everyday activities and tasks. Health, 
gardening, home repair, housekeeping, outdoor life, 
beauty & car care. Natural alternatives to toxic 
products; be friendly to the environment. $32.99 

HOME AUTOMATION SYSTEMS: AN 
OVERVIEW FOR CANADA. Prepared by 
the Canadian Automated Buildings Assoc. Easy to 
follow overview of what's available now or will be 
soon. $50.00 

NEW COMPACT HOUSE DESIGNS: 
27 AWARD WINNING PLANS 1250 

sq.ft, or less. Results ofthefollowup to the successful 
competition that was published as The Compact 
House Book. $22.95 

WARM HOUSE, COOL HOUSE. A 

guide to energy use in your home, by the editors of 
Consumer Reports, $22.99 

FOR THE JUNIOR SET: 
RADS. ERGS AND CHEESEBURG¬ 
ERS: the Kid’s Guide to Energy and 
the Environment by Bill Yanda A kid’s eye- 
view of energy consumption and its environmental 
implications An informative and entertaining book. 
For ages 8 and older. $ 16.95 


FIGHT GLOBAL WARMING: 29 

Things You Can Do by Sarah L Clark, 
Environmental Defence Fund. Concerned about the 
state of the environment but not sure where to start? 
This little handbook gives oyu a number of places to 
start. $9.95 

CHEMICAL ALLERGIES Hidden Chemi¬ 
cal threats to your health in Food and House hold 
products by Dr. Richard Mackarness 
$9.95 


RESIDENTIAL VENTILATION: 
Achieving Indoor Air Quality 

The original Canadian book that tells designers and 
builders how to deal with indoor air quality issues. It 
describes why ventilation is necessary and how it can 
be provided, effectively and without creating discom¬ 
fort. 

Key principles of ventilation systems are laid out in 
very simple language. By Richard Kadulski, illustration 
by Terry Lyster, technical consultant David Hill 
First published at $1 1.95 

Now only $9.95 !!! 


Please circle items you wish to order. Total $__ 

Please charge to credit card: 

VISA AMERICAN EXPRESS MASTERCARD 


Card No. / expiry 


THE COMPACT HOUSE BOOK: 33 
Prize Winning Designs - 1,000 sq.ft, or 
Less 

Don Metz, editor; The designs presented were 
winners of a Garden Way Compact House Design 
Competition. Shows a range of designs stressing low 
energy, modest cost, & how small houses can be 
imaginative & comfortable living spaces $ 19.95 


signature 

NAME: 


ADDRESS: 


POST CODE. 


The Drawing-Room Graphic Services Ltd. 
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North Vancouver, B.C. V7L 4L2 
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Advanced Housing of the World *93 The major 
international technical conference on building 
technology, products and systems. 

June 20-26, 1993, Vancouver, B.C. 

For information: 

CAN MET, Energy Mines & Resources Canada, 7th 
Floor, 580 Booth St, Ottawa, Ont. Kl A 0E6 
Tel: 613-943-2259 FAX 613-996-9416 


SESCI ’93 Solar In Action: 19th Annual Meet¬ 
ing of the Solar Energy Society of Canada Inc. 
July 9-13, 1993 Quebec City, Que. Call for Papers & 
for more information,contact:SESCI,420-301 Moodie 
Dr., Ottawa, Ont K2H 9C4 Tel: 613-596-1067 (FAX 
613-596-1120) 


BACK ISSUES SPECIAL 

We still have some back issues of SOLPLAN RE¬ 
VIEW. Individual copies of back issues are available for 
$4.00 each, post paid. 

the drawing-room graphic services ltd. 
box 86627 north Vancouver, b.c. V7L 4L2 
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HOUSE CONSTRUCTION 
IN B.C. 

by IV. D. Lewicky, P. Eng 

An Illustrated Guide to the Build¬ 
ing Code 

Explains Part 9 of the B.C. Building 
Code as it applies to residential 
construction. This reference uses 
imperial measurements, and ex¬ 
plains code requirements in plain 
language, with sketches where ap¬ 
propriate. It highlights the changes 
that have come into effect Decem¬ 
ber 1, 1992. 

Available Early April, 1993. Only 
$14.95 (plus GST) 

SPECIAL 

INTRODUCTORY PRICE: 

Orders received prior to April 30, 
1993 only $15.50 includes GST & 
handling. 

Toorderyourcopy: send cheque or 
credit card billing information to: 

SOLPLAN REVIEW 

box 86627, 

North Vancouver, B.C. V7L 4L2 

V J 





Together We Can Make a 
Difference 


The wise choice in quality, 
energy efficient products! 

Airtight and Moistureproof 
electrical boxes 

/ Rugged, high impact, G.E. 

Noryl® plastic. 

y Easily installed, saves labour. 

/ Eliminates condensation damage. 
/ Prevents drafts. 

/ Complies with building codes. 




Energy 
Conserving 
Dryer and 
Exhaust 
Vents 


/ High impact ABS plastic survives 
coldest winters. 

/ Simple to install. 

/ Prevents cold air, pests, dust, 
rodents, etc. from entering. 

/ Available for dryers and 
kitchen/bathroom exhaust fans. 


R & S Enviro Products Limited 

1 Church SL. Unit 10. Keswick. Ontario L4P 3E9 Tel: In Ont. 1-800-263-2054 or (416)476-5336 
Fax: (416)476-0475 Call us for information on these and other energy/cost saving products. 


Insul-wall 

BUILDING SYSTEM 



See CCMC evaluation Report No. 09589 


For superior quality wall construction 


INSUL-WALL is available as a preassembled wall 
structure, or pre-cut component package for on-site 
assembly. This unique panel system incorporates the use 
of high quality environmentally pure, EPS rigid insulation 
with conventional wood framing. 

- Superior insulation 

- Eliminates thermal bridging problems 

- Structural stability 

- Manufactured to your specs 

- Faster on site construction 

- Eliminates air movement and moisture build-up 
within the wall cavity 

For your residential, commercial and industrial projects, 
INSUL-WALL is your constructive solution. 


Newfoundland 

Reardon 

Construction and 
Development 
P.O. Box 2069 
St John's, NF 
A1C5R6 

Tel: (709) 579-1010 
Fax: (709) 579-4660 
Maritime 
Provinces 
Truefoam Limited 
11 Mosher Dr. 
Dartmouth, N.S. 
B3B1L8 

Tel: (902) 468-5440 
Fax: (902) 468-4691 


Quebec 

Insul-Wall Quebec 
Div. Isolator Inc. 
P.O. Box 3065 
Quebec, Que. G1K 
6X9 

Tel: (418) 622-0773 
Fax: (418) 692-0964 
Ontario 
Ottawa 
Newhouse 
Building Systems 
49 Stevenson Cr. 
Renfrew, ON 
K7V 1J4 

Tel: 1-800 257-4424 


FABRICATORS ACROSS CANADA 

Toll Free Canada-Wide 1-800-565-1291 


Manitoba & 
Eastern 
Saskatchewan 
Aerofoam Div. Border 
Chemical Co. Ltd. 
2485 Day St 


Alberta, BC, NWTT, 
YT & Western 
Saskatchewan 
Beaver Plastics 


Kingston 
Robert Preston 
Enterprises 
838 Rowantree Dr. 
Kingston, ON 
K7P1P5 

Tel: (613) 384-2914 
Fax: (613)384-0110 
Trenton 
Parkbauer 
Construction Ltd. 
R.R. #1 Box 1313 
Trenton, ON 
K8V 5P4 

Tel: (613) 397-3787 
Fax: (613) 397-2123 


Hunstsville 
Building Innovations 
c/o George Bell 
Box 970 
Hunstsville, ON 
P0A 1K0 

Tel: (705) 789-7851 
Sudbury 
Insii-North Building 
Systems Ltd. 

268 Cedar St 
Sudbury, ON 
P3B1M7 

Tel: (705) 671-2697 
Fax: (705) 675-6460 


Winnipeg, MB 
R2C 2X5 

Tel: (204) 222-3261 


12150- 160th St 
Edmonton, AB 


T5V1H5 

Tel: (403) 453-5961 
Fax:(204)222-8817 Fax (403) 453-3955 





















































































D 


SOLPLAN REVIEW February-March 1993 


THE BEST BUILT HOMES HAVE SOMETHING IN COMMON... 

EVERY PEG \m 



The techniques pioneered 
in the R-2000 1 ' program are 
now authoritative guide¬ 
lines for building superior, 
energy-efficient and 
environmentally-sensitive 
housing. 

It’s no wonder, then, that 
the Builders’ Manual of the 
Canadian Home Builders’ 
Association is widely 
regarded as the bible of 
the residential construction 
industry. 

The newest edition offers 
290 pages of concise infor¬ 
mation and easy-to-follow 
illustrations. It’s clearly 


! 

Yes, I want to make ALL THE PIECES FIT! | 

Send me_CHBA Builders’ | 

Manual/s at $55 each plus 7% GST ($3.85) j 

(includes mailing costs). GST Reg.# R106847130 I 
I enclose a cheque/money order j 

in the amount of $ _ 

Name_I 

Company _ i 

Address._ | 

_City_ | 

Prov._ Postal Code_ ! 

Phone _ 

Please make cheque or money order payable to 1 

CHBA and mail to: Builders’ Manual Sales 

Canadian Home Builders’ Association 
200 - 150 Laurier Ave. West. 

Ottawa, Ont. K1P 5J4 | 


written so you can use it as 
a guidebook. Or adapt 
innovative techniques to 
your own methods. 

Subjects include: 

■ Aspects of building 
science ■ Design consid¬ 
eration ■ Air, weather and 
moisture barriers and 
vapour diffusion retarders 

■ Materials ■ Foundations 

■ Floors ■ Walls ■ Attics 


and roofs ■ Windows and 
doors ■ Domestic hot 
water systems ■ Principles 
of space conditioning 

■ Distribution systems 

■ Heating systems ■ Cool¬ 
ing systems ■ Ventilation 
systems ■ Other space 
conditioning equipment 


Canadian 

Home Builders’ 
Association 


® R-2000 is a registered trademark. 
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The Builders’ Show 

1993 NAHB Show in Las Vegas 


The annual meeting of the National As¬ 
sociation of Home Builders, with 60,000 
delegates has got to be one of the biggest 
shows around. In addition to the usual 
business and technical meetings, the cen¬ 
trepiece is the trade show that takes over the 
largest convention centre in the US A (‘ ‘big¬ 
ger than 4 football fields under one roof’) 
and is a real extravaganza. 

When was the last time that you saw 
someone’s name spelled out in the water 
droplets of a fountain? (Just one of the 
features of the Koehler display). 

The show is big - so big you need good 
walking shoes and be determined to spend 
several days if you want to see it all. Getting 
around gives you a good workout! 

Who’s there? All sectors of the housing 
industry are there. The small manufactur¬ 
ers launching new products are there, as are 
all the major players. However, there’s 
more people selling taps and tubs and appli¬ 
ances than insulation or heating and venti¬ 
lation equipment. 

The highlights? 

Indoor air quality 

Indoor air quality is emerging as THE 
issue for the 1990’s. Major manufacturer’s 
are getting into ventilation equipment, in¬ 
cluding heat recovery ventilators. In many 
respects, the Americans are where the Ca¬ 
nadian industry was 6-8 years ago. You’d 
think that the corporations would have done 
their homework and looked at the Canadian 
scene, to learn from our mistakes, but it 
doesn’t seem to work that way. A couple of 
HRV’s displayed there seemed crude and 
amateurish. Others forgot about such fun¬ 
damentals as defrost drains, efficient mo¬ 
tors, unit sizing, etc. 

Some of the companies with new prod¬ 
ucts, or with their nameplate on established 
equipment include Broan, Honeywell, 


Thermax, Panasonic. At the same time, 
established companies such as American 
Aides, vanEE, and Environment Air were 
there. 

We know the difficulty the housing in¬ 
dustry has had in dealing with ventilation 
systems in Canada, even though we’ve had 
the research and educational support of the 
R-2000 program, CMHC, NRC, and vari¬ 
ous provincial agencies. There is still a 
long way to go before everyone in the field 
is comfortable and can install ventilation 
systems that work effectively. 

We should be concerned about how the 
Americans handle the situation because the 
popular media spills over into Canada. If 
there are going to be problems in the US, 
and they get blown out of proportion, they 
are going to create some problems for us on 
this side of the border. Don’t be surprised 
to see more headlines screaming aboutprob- 
lems with new housing equipment. 

Insulating formwork systems 

There are many concrete formwork sys¬ 
tems that use polystyrene forms which re¬ 
main in place providing insulation. They 
have originated as alternate foundation 
formwork, offering a way to have full depth 
insulated foundations: they sandwich the 
structural concrete between two layers of 
insulation, held in place with plastic ties or 
in plastic stacking blocks. 

After pouring concrete, you provide some 
protection at grade, and on the interior at¬ 
tach panel material, and viola: a finished 
and insulated basement. In concept, they 
are a neat structural system, easy to rein¬ 
force whenever needed, and you don’t have 
to strip forms before carrying on with con¬ 
struction. A bonus is that the insulation 
protects the concrete when it’s setting up, 
so die concrete doesn’t dry-out as quickly, 


thus making a stronger concrete, and in cool 
weather, there is frost protection for the 
concrete. 

Many ofthese systems can be used above 
grade - so they offer an alternative to con¬ 
ventional framing. With the recent price 
increases in wood, the cost difference for 
some of these wall systems may not be as 
great as in the past. As a poured in place 
system, it should be easier to achieve air¬ 
tight construction. 

The only downside to some of these 
systems is the insulation values. The manu¬ 
facturers of some systems make outlandish 
claims (as high as R-50 ??), although most 
would have an effective R value well under 
R-20, but with some modification, higher 
levels can be attained. 



Form-A-Drain™ 

This is a simple but clever idea: a self 
draining footing form. It is a hollow PVC 
extrusion, perforated on one side, that is 
used to form foundation footings. Once the 
concrete is placed, the form stays in place as 
the perforated hollow 
channel becomes the 
drain tile. Thus in a sin¬ 
gle step footing forms 
as well as drain tile is 
installed. Special fit¬ 
tings are available for 
comers and connections 
to drain pipes. At a cost 
of about $1-2 per lineal foot, this could be a 
winner for many situations. 

Form-a-Drain was developed by the 
CertainTeed Corporation, and will be on 
the market in April. 
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EMR/CANMET NEWS 


The Canada Centre for Mineral and Energy Technology (CANMET) is the research and development arm of Energy, Mines and Resources. EMR/CANMET's Buildings 
Group works with industry to develop and commercialize the technologies to make Canadian houses more energy efficient. With the support of the Buildings Group, 
Solplan Review presents this information on some current CANMET projects. For more information contact: Energy Efficiency Division, EMR/CANMET, 580 Booth 
St, Ottawa, K1A 0E4. 


B.C. Advanced House Ventilation 


This home will incorporate many new 
innovations in its heating, ventilation and 
cooling system. The mechanical system 
will help provide the future homeower 
with the best in a healthy, comfortable 
and controlled environment. Further the 
environmental utility bill will be very 
low when this system is applied into a 
quality home such as this. The new 
Eneready Ventilation Zone Control Sys¬ 
tem demonstrated here will enable the 
Eneready vanEE HRV to provide en¬ 
hanced exhaust performance for each of 
its four bathrooms while the same system 
maintains a continuously fresh environ¬ 
ment. 

Qualities of a 'Good Practice' 
System 

One of the principal reasons home 
owners request ventilation is for health 
and enjoyment of fresh air. A shortage of 
fresh air is something approximately one 
half of the people will notice when they 
first enter a home. Freshness depends on 
proper ducting layout and installation. In 
part this requires that the HRV exhaust be 
ducted so it can effectively collect ex¬ 
haust air at a high level from the rooms 
which need the exhaust most - the kitchen 
and bathrooms. Effective exhaust collec¬ 
tion also allows the overall ventilation 
system to be operated at a lower rate 
while still maintaining freshness. A lower 
continuous rate also helps maintain de¬ 
sired interior moisture in the winter while 
also saving fan motor and heat loss en¬ 
ergy. Of course this ventilation system or 
any central ventilation system must be 


thoroughly duct sealed. Like any good 
system this also allows for room by room 
adjustment of air flows after system com¬ 
pletion. This requires that appropriate 
ventilation grills (which are actually val¬ 
ues) be used to make this possible. This is 
in contrast to using heating registers where 
the sizing of the duct crudely determines 
balance. 

Current System Challenges 

Since HRV’s were first introduced 
into housing it has been difficult to apply 
them to serve two very different masters, 
fresh air and exhaust air requirements. 
Fresh air needs are generally small but 
must be continuous. This rate must also 
be adjustable to some degree to suit vary¬ 
ing occupancy and seasonal change. 
While a continuous low rate exhaust is a 
big advantage in the drying out of a ‘wet’ 
bathroom and ‘skimming’ lingering 
odours off a kitchen ceiling, by itself it is 
not enough. For short periods the exhaust 
rate in these rooms must be boosted, and 
within reason, the more the better. Effi¬ 
cient, compact units have high internal 
air flow resistance. When the fan motor 
speed is increased core airflow resistance 
quickly builds up, choking off the airflow 
increase. This system limitation makes it 
difficult to serve bathroom needs eco¬ 
nomically with equipment sized appro¬ 
priately to serve the continuous needs. 

The Solution 

Ventilation zoning is the solution. In 
the B.C. Advanced Home the HRV ex¬ 
haust is ducted from the kitchen (general 


room exhaust - a range hood serves peak 
needs) and each of four bathrooms. Nor¬ 
mally these grills are each adjusted to 
approximately 10% open so all five loca¬ 
tions share the continuous exhaust rate 
equally. 

The temporary bathroom exhaust boost 
is provided primarily by fully opening 
that room’s whisper power grill. This 
action will divert approximately 3/4 of 
the system’s exhaust capacity from that 
room. The PoshTime™ switch which 
powers the grill open provides an addi¬ 
tional exhaust boost by simultaneously 
switching the HRV to high. At the end of 
the selected twenty-eight minute ‘boosted’ 
time period, the grill returns to normal 
setting, the HRV to continuous rate and 
the other exhausted rooms regain their 
share of exhaust rate. 



PoshTime™ Switch 

This is an attractive 4 in 1 electronic 
timer. It uses two infrared ‘pads’to detect 
your on andoff command. When switched 
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on it illuminates four soft green light 
emitting diodes (LEDS) indicating that it 
has begun counting down twenty-eight 
minutes (in auto set mode) at seven min¬ 
utes per LED. All or part of the full 
twenty-eight minute period may be used. 
For those who enjoy a small challenge 
Posh can also prove timing for one, four 
and eight hour periods. For maximum 
safety and installation flexibility this con¬ 
trol is 24 VAC. 

‘Whisper’ Power Grill 

The ‘whisper 1 Power Grill is a24 volt 
electrically activated version of the 4" 
round VLK- 100 ‘whisper grill. It’s role 
in a centrally-ducted system is to tempo¬ 
rarily focus high-speed exhaust to the 
room most needed. 


1 /8" hex wrench 



movable inner cone 


When power is applied, the moveable 
inner cone extends outward 7/8 of an 
inch. This fully opens the grill for in¬ 
creased air flow. When power is cut, the 
cone spring returns to the rest position. 

As with the standard ‘whisper’ grill 
room-by-room division of the normal, 
continuous exhaust is still possible. This 
is done during installation by adjusting 
the rest position to any point from fully 
closed to !/i” open. Once locked, the 
inner cone can be unwound, cleaned and 
replaced by the homeowner with 
recalibration. 

In the next issue we will cover other 
unique features of the integrated system 
including its four zone air circulation/ 
heating/cooling filtration system. 


Advanced Houses Displayed at the Marketplace of 
Ideas 


Celebrating CHBA’s 50th Anniver¬ 
sary, the Marketplace of Ideas was a 
feature at the annual convention. With 
the assistance of CANMET’s Buildings 
Group and CMHC, a major display fo¬ 
cusing on housing technology through 
the years was presented to delegates. 

The housing built in the 1940’s and 
1950’s was a far cry from what we build 
today. When they say “they don’t build 
them like the used to...” it’s right - we 
build them much better! 

Compared to the practices of 50 years 
ago, the Advanced Houses built today are 
rocket science. All 10 Advanced Houses 
were on display, showcasing the unique 
features and technologies being incorpo¬ 
rated. As most of the houses are still 
under construction, (only Manitoba and 
Saskatchewan Advanced Houses are com¬ 
plete at this time) displays showed the 
progress of each house, and some of the 
products and technologies that are being 
incorporated. 


Advanced Houses Videos 

A number of projects have prepared or 
are preparing videos showing the con¬ 
struction of their house and highlighting 
the technologies being demonstrated in 
each house. Those who are unable to visit 
one of the Advanced Houses, but would 
like to see what the house looks like and 
what kinds of innovations have been used, 
should contact the Advanced House they 
are interested in, or contact CANMET 
Building’s group, and they will pass on 
your request. 

Maison Novtec Update 

2x4 Exterior walls 

The Maison Novtec in Montreal shows 
that there are alternatives to 2x6,2x8 or 
double wall framing to achieve a high R- 
value. The R-30 walls are achieved using 
2x4 framing with batt insulation, along 
with two layers of l'/i” high R-value 
rigid insulation on the exterior. 

The exterior layer of rigid insulation is 
also the backing for the brick veneer, 
which is a Vi” tile that sits in a pre-formed 


groove in the polystyrene rigid insula¬ 
tion. When installed, it looks just like the 
regular brick, except that it doesn’t in¬ 
volve the use of full 3 Vi” bricks, does not 
require specialized trades to install, and 
can be installed in most weather condi¬ 
tions. 

Shallow Foundation 

This house also demonstrates the use 
of an insulated slab-on-grade with insu¬ 
lating skirt, emphasizing that you don’t 
always need to put in deep foundations in 
a cold climate. 

Conventional deep foundation walls 
are built so that the footing is located 
below frost line as a convenience, but it’s 
not necessary to do the full excavation 
and put in a basement if proper frost 
protection is provided. The insulation 
skirt in effect raises the frost line in the 
vicinity of the house. 

This foundation design has been al¬ 
lowed by the building code for some 
time, but has not been used often. Yet a 
slab-on-grade can reduce construction 
costs substantially, and resolve many 
problems on difficult sites. 
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Technical Research Committee 


-ifu News 

Canadian 

Home Builders’ 

Association 

The Technical Research Committee (TRC) 
is the industry's forum for the exchange 
ofinformation on research and 
development in the housing sector. 
Anyone with a problem, technical question 
of suggestions for areasthat need to be 
investigated is encouraged to contact 
their local Home Builder's 
Associationtechnical committee or the 
TRC directly at .Canadian Home Builders 
Association, Suite 200,150KaurierAve. 
West, Ottawa, Ont. KIP 5J4 
Tel: (613) 230-3060 

Richard Lind New TRC 
Chairman 

After two years in the Chair, Bruce 
Clemmensen has retired and Richard Lind 
from Bridgewater, Nova Scotia has stepped 
in. 


Building Materials Standards 

The Manufacturer’s council has been 
concerned that with changing trading pat¬ 
terns due to Free Trade and greater interna¬ 
tional trade in manufactured products, prod¬ 
ucts appearing on the Canadian market do 
notalwaysmeetCanadianstandards. Codes 
and standard changes in different countries 
vary, and there a pressures to speed the 
harmonization of the standards, especially 
with US standards. 

As long as there are different standards, 
it is difficult for products to compete on an 
even footing, as there could be substantial 
differences. For example, the way R values 
are labelled in Canada and the USA is 
different, so a Canadian R20 insulation batt 
may not provide the same insulating value 
as an American R20 batt. 

Products with different standards include 
insulation, plumbing, androofmg products. 


R-2000 Technical Standard 

The proposed changes to the Technical 
Requirements are now being finalized by 
the consultant. Suggestions from builders 
and program partners in all regions have 
been considered. 

The proposed changes in general recom¬ 
mend that: 

- the Energy Performance Targets be 
modified to favour smaller houses; 

- that design evaluation methods be ad¬ 
justed to use more accurate assump¬ 
tions (effectively reducing the energy 
target by about 20%); 

- introducing eco-features, (through a 
series of options to provide a variety of 
options to suit many house types). The 
include use of low emission building 
materials and finishes inside the home, 
water conserving plumbing fixtures, and 
resource efficient building practices by 
optimizing use of new materials and 
encouraging maximum use of recycled 
products where appropriate. 

The changes that will be adopted and 
their implementation timing is still to be 
decided. 


House Construction Costs 1977 vs 1991 


Canadian Code for Energy 
Efficiency in New Houses 
(1995) 

As reported previously, work is continu¬ 
ing on the development of a new model 
energy code. The TRC has been active 
providing input to the committee drafting 
the proposed standards. Key suggestions 
being made include: 

- The energy code should be a stand alone 
document, so that each province will 
review and consider its adoption sepa¬ 
rately. 

- The code should be easy to administer. 
This means that is should be written in a 
clear and simple format. 

- Cost/benefit analyses must be carried 
out for each measure being proposed, to 
ensure that the regulations don’t impose 
under costs for homeowners. 


How have construction costs changed 
over the years? Have prices really gone 
up? 

An interesting study was done recently 
for the Innovative Housing Grants Pro¬ 
gram of Alberta Municipal Affairs. The 
study compared house construction costs 
in 1991 to costs in 1977 and tried to 
determine what has been the impact of 
regulations on housing costs. 

1977 was chosen as a benchmark be¬ 
cause detailed information for that year is 
available from an earlier study which 
analyzed the costs of producing a moder¬ 
ate-cost house in Alberta. Costs for 1991 


were obtained directly from suppliers, 
subtrades and home builders in Calgary, 
Edmonton and Lethbridge. 

The Alberta Building Code and other 
local building standards and by-laws in 
force in 1977 and 1991 were also re¬ 
viewed. Differences in industry practices 
and finishing norms in the two reference 
years were also noted. 

To make the comparison in real terms, 
the costs in 1977 were adjusted to 1991 
dollars using the Consumer Price Index 
(C.P.I.). Because there have been signifi¬ 
cant changes in what the marketplace 
considers moderate-cost homes, the study 
also compared housing affordability in 
the two study years. 
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The 1977 starter home was a 1,080 sq. 
ft., modest single-bathroom, three bed¬ 
room bungalow on a basement. A typical 
moderate house in 1991 was a 1,570 sq. 
ft., four-level split house finished on three 
levels with an attached double garage. A 
model of this type was adopted as the 
1991 study home. 

Four cost scenarios were investigated 
to see what the cost difference was be¬ 
tween 1977 and 1991 and why. 

Cost of Building the 1977 
Home in 1977 and in 1991. 

Table 1 shows that there has been a big 
drop, in real terms, in the hard construc¬ 
tion costs since 1977. The largest drop is 
in the cost of labour which has been 
influenced by a number of factors includ¬ 
ing increased productivity, a shift from 
site labour to shop labour, and fewer 
unionized construction workers in 1991 
than in 1977. 

Code changes have resulted in cost 
increases averaging 4.6%, while general 
market upgrades and changes in industry 
methods have had a net effect of increas¬ 
ing costs by an average of 1.7%.Taxes on 
construction have increased and repre¬ 


sent the difference between a 5% Federal 
Sales Tax on construction materials in 
1977 and a net Goods and Services Tax of 
4.48% on labour and materials in 1991. 

Cost of Building the 1977 
Home in 1977 and the 1991 
Home in 1991. 

Table 2 shows the construction costs 
of the two model houses have stayed 
constant in Calgary, decreased in Ed¬ 
monton and increased in Lethbridge. 

Total costs to the builder of building 
and marketing moderate homes for the 
first-time buyer have decreased by ap¬ 
proximately 12% in Calgary and 15% in 
Edmonton but have increased by 2% in 
Lethbridge. The main reason for the in¬ 
crease is that lot prices have risen more in 
Lethbridge than in the other two commu¬ 
nities (or dropped less in real terms). 

Large tax increases have taken place 
since 1977, primarily for three reasons. 
One is that taxes are based on the value of 
the house and the typical model increased 
substantially in size and contained more 
amenities from 1977 to 1991, thus this 
increased its value. The two other reasons 



m 


stemmed from the introduction of the 
goods and services tax. This tax applies to 
materials and labour costs, instead of just 
material costs as did the old federal sales 
tax. The G.S.T. also applies to the cost of 
a serviced lot so this results in a substan¬ 
tial tax increase. It should be noted, how¬ 
ever, that this increase did not occur 
suddenly in 1991 as the F.S.T. on mate¬ 
rials was increased from 5% to 9% and 
13.5% in 1990. depending on material. 

Changes in industry standards as a 
result of market demand have only in¬ 
creased costs moderately in terms of cost 



Table 1. Cost comparisons: Cost of Building 1080 sq.ft, bungalow in 1977 vs. 1991 


Cost Item 

Calgary 

Edmonton 

Lethbridge 

1977 

cost 

1991 

cost 

change 

1977 

cost 

1991 

cost 

change 

1977 

cost 

1991 cost 

change 

Cost of Labour 

$24,737 

$15,077 

- 32% 

$25,594 

$14,663 

- 43% 

$25,224 

$15,553 

-38% 

Cost of Materials 

$36,233 

$29,483 

- 18% 

$37,738 

$30,735 

- 19% 

$36,644 

$31,284 

- 15% 

sub-total 

$60,970 

$44,560 

- 27% 

$63,332 

$45,398 

-28% 

$61,868 

$46,837 

-24% 

Impact of 

code/standards 

changes 


$1,978 

+ 4.4% 


$2,157 

+ 4.7% 


$1,990 

+ 4.2% 

Increasue due to 
industry/a rket 
norms 


$893 

+ 2.0% 


$866 

+ 1.9% 


$538 

+ 1.2% 

Sub total 

$60,970 

$47,431 


$63,332 

$48,421 


$61,868 

$49,365 


All taxes on 
construction 

$1,818 

$ 2,125 

+ 17% 

$1,869 

$2,174 

+ 16% 

$1,832 

$2,212 

+ 20% 

Total construction 

costs 

$62,788 

$49,556 

- 21% 

$65,201 

$50,595 

-22% 

$63,700 

$51,577 

- 19% 

































14 


SOLPLAN REVIEW February-March 1993 


Table 2: 


Cost comparison: Cost of Building 1080 sq.ft, bungalow in 1977 vs. 1,570 sq.ft, split level in 1991 



Calgary 

Edmonton 

Lethbridge 

Cost Item 

1977 

1991 

change 

1977 

1991 

change 

1977 

1991 

change 

Hard 

construction 

costs 

$60,970 

$70,278 

+15% 

$63,332 

$70,872 

+ 12% 

$61,868 

$72,652 

-17% 

Soft costs 

$24,200 

$15,030 

- 38% 

$24,845 

$14,120 

-43% 

$20,910 

$14,270 

-32% 

Total 

construction 

costs 

$85,170 

$85,308 


$88,177 

$84,992 

- 4% 

$82,778 

$86,922 

+5% 

Serviced lot 

$56,330 

$39,500 

-30% 

$56,740 

$38,500 

-32% 

$32,860 

$31,000 

-6% 

Total 

builder's 

cost 

$141,500 

$124,808 

- 12% 

$144,917 

$123,492 

- 15% 

$115,638 

$117,922 

+2% 

Profit (4% 
1977; 6% 
1991) 

$5,660 

$7,488 

+ 32% 

$7,246 

$7,410 

+ 3% 

$8,094 

$7,075 

-13% 

Price before 
taxes 

$147,160 

$132,296 

- 10% 

$152,163 

$130,902 

-13% 

$123,732 

$124,997 

+ 1% 

Taxes 

$1,818 

$5,927 

+226% 

$1,869 

$5,867 

+214% 

$1,832 

$5,600 

+206% 

Purchase 

price 

$148,978 

$138,223 

- 7% 

$154,032 

$136,769 

- 11% 

$125,564 

$130,597 

+4% 


Combined Ventilation & Forced Warm 
Air Heating Systems: do they work? 


per sq. ft., but significantly in terms of 
total cost because of the increased size of 
the moderate home. 

Affordability Comparison 

Using a criterion of 30% of gross 
family income as the maximum spent on 
shelter, in 1991 a higher proportion of 
families in Calgary, Edmonton and 
Lethbridge could afford a moderate house 
than in 1977 in spite of the fact that the 
1991 home was much larger, had more 
features and had been upgraded both by 
code requirements and industry stand¬ 
ards. 

Comparative Analysis of House 
Construction Costs, prepared by NRE 
Cost Consultants for Innovative 
Housing Grants Program, Alberta 
Municipal Affairs, Edmonton, AB. 


There are many ways to provide 
mechanical ventilation in houses; usually 
the question is how best to do it. This is an 
important consideration as CSA F326 
(Residential Mechanical Ventilation 
Systems Standard) is being proposed to 
be incorporated in the Building Code. 

Are systems that meet F326 
effective? 

A recent study by the Saskatchewan Re¬ 
search Council looked at houses with central 
ventilation systems connected to forced warm 
air heating systems that were supposed to 
meet CSA F326. Four Saskatoon houses 
(built between 1983 and 1986) were studied, 
two had heat recovery ventilators and two 


had central exhaust fans. Two of the houses 
met the R-2000 air tightness standard of 1.5 
air changes/h at 50 pascals. 

Measurements of ventilation rates, room 
air flows, duct leakage, sound levels, fan 
energy consumption rates and house depres¬ 
surization levels caused by the operation of 
the ventilation system were taken. 

Three of the four houses had ventilation 
systems with a ventilation capacity equiva¬ 
lent to 0.3 air changes/hour. The fourth had a 
measured air change rate of 0.22 ac/h. How¬ 
ever, only one of the four houses could meet 
the minimum ventilation requirement of the 
CSA F326 standard based on individual room 
supply requirements. 

The minimum ventilation requirement for 
the houses varied between 55 and 70 L/s 
(116-148 cfm). None of the houses were able 
to meet the 30 L/s (63 cfm) exhaust air flow 
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requirement for kitchens, and only two 
houses were able to meet the 10 L/s (21 
cfm) requirements for each bathrooms. 

In the CSA standard, the houses must 
meet a minimum ventilation air capacity 
that is the greater of either the sum of the 
individual room requirements or 0.3 ac/ 
h. In general, the systems had been pro¬ 
viding satisfactory ventilation to the 
houses, and the occupants were satisfied 
with their performance. B ut using a strict 
interpretation of the F326 standard, all 
of the houses would fail the minimum 
ventilation requirements. 

Significant air leakage was found in 
the ductwork in both the warm air distri¬ 
bution and in the exhaust air system in a 
number of the houses. One house was 
found to have 91% leakage in the warm 
air distribution system (only 9% of the air 
entered the warm air return grilles, the re¬ 
mainder of the air entered through duct leak¬ 
age.) 

House A 

A three level split level house built in 
1986, with an interior volume of 582 m3, 
forced warm air heating with a natural gas 
water heater with induced draft exhaust fan 
and a continuous pilot. Heat is transferred to 
warm the air through a fan coil. The ventila¬ 
tion system was an HRV directly connected 
to the warm air system. The return air 
ductwork is located at the main floor joist 
level. 

91% of the return airflow leaked through 
the ducts - in other words the return air ducts 
weren 7 doing anything! 

Occupants in the house complained that a 
pool of cool air tended to lie on the floor in the 
lower level after the front door was opened. 
As most of the return air flows into the leaky 
ductwork in the ceiling of the basement, the 
return air system does not reduce the stratifi¬ 
cation in the lower level of the house. A 
properly sized and sealed return air duct 
system would help avoid this stratification 
problem. 

House B 

A bi-level house built in 1985 with an 
interior volume of 431 m3. The heating is 
natural gas forced warm air furnace with 
atmospheric vented chimney. The ventilation 
system was a central exhaust fan connected to 
the bathroom and kitchen. A 127 mm diam¬ 
eter fresh air duct connected to the return air 


plenum on the warm air furnace provides 
outside air. Air leakage through the return air 
flow system was about 26.5% of the return air 
flow. 

House C 

A split level house built in 1983 with an 
interior volume of 568 m3. The heating is 
natural gas forced warm air furnace with an 
atmospheric vented chimney with intermit¬ 
tent ignition and a stack damper.Ventilation 
system was a central exhaust fan connected to 
the bathroom and kitchen. The return air duct 
leakage was 37.9% of the return air flows. 

House D 

A bi-level house built in 1984 with an 
interior volume of 622 m3. The heating was 
a natural gas forced warm-air furnace with an 


atmospheric vented chimney. The ventilation 
System was a heat recovery ventilator. The 
air leakage through the 
return air system as 47% of the air flow. 

Observations 

It is difficult to generalize results 
taken from a sample of four homes. 
However, some interesting observations 
can be made. Duct leakage can be a big 
problem with ventilation systems. Al¬ 
though adequate flows are present at the 
fans, acceptable distribution is unlikely 
to happen unless sealed ducts are used. 
Standard metal ductwork installed with¬ 
out sealing will not perform. 

Return air systems in warm air heat¬ 
ing systems that use the joist spaces as 
a duct or plenum are also a problem. 
The common method of providing a 
return air path at the ceiling level in the 
basement is to nail a flat sheet of galvanized 
steel along the bottom of two parallel floor 
joists. This results in a large amount of air 
leakage, as the “duct” is not sealed at the 
joint between the galvanized steel and the 
bottom of the joists. This leakage causes the 
return air grilles to be ineffective and also can 
cause stratification of air to occur at the floor 
levels in the houses. For those houses relying 
on return air to provide adequate mixing, a 
more carefully designed return air duct sys¬ 
tem is required. 

Testing Of Ventilation Systems In Forced 
Warm Air Combustion Heated Houses for 
Canada Mortgage and Housing Corporation 
Research Division Ottawa, Ont by 
Saskatchewan Research Council Building 
Science Division 


- 

HOUSE CONSTRUCTION IN B.C. 

by W.D. Lewicky, P. Eng 

An Illustrated Reference Guide that explains Part 9 of the B.C. Building Code 
as it applies to residential construction. This reference uses imperial 
measurements, and explains code requirements in plain language, with 
sketches where appropriate. It highlights the changes that have come into 
effect December 1, 1992. 

Available Early April, 1993. Only $14.95 (plus GST) 

SPECIAL INTRODUCTORY PRICE: Orders received before April 30,1993 
only $15.50 includes GST & handling. 

To order your copy: send cheque or credit card billing information to: 
SOLPLAN REVIEW box 86627, North Vancouver, B.C. V7L 4L2 
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ONE OF OUR COMPETITORS 
HAS BEEN MAKING A BIG 
STINK! AND HERE'S HOW... 



It’s a matter of principle. We, 
the people who make 
LIFEBREATH™ HRVs will never 
make an HRV intended to 
recycle bathroom exhaust air. 
No sir, never, no wav! 

Maybe that’s why our 
LIFEBREATH™ HRVs easily 

outsell all others in Canada. 

We design them right and 
service the heck out of our 
customers. 


q p p, The sweet smell of success is 
L*CC y something you just can’t buy! 

Q 


One of our competitor's HRVs 
actually recycle bathroom air 
throughout the house during their 
defrost cycle (about -5°C and colder) 
when installed as above. 


NUTECH ENERGY SYSTEMS INC. 
511 McCormick Blvd. 

London, Ontario N5W4C8 
Ph 519-457-1904 
Fax 519-457-1676 


































































































































































